RIXOS: summary
The \ROSAT International X-ray Optical Survey" (RIXOS) was an international programme granted by the CCI during 1993 and 1994 to identify optically a few hundred X-ray sources detected in pointed ROSAT observations in the 0.5-2 keV band, down to a ux limit 3 10 ?14 erg cm ?2 s ?1 . The programme combined optical imaging and spectroscopy in an optimal manner for the sample, exploiting at full the optical instrumentation available at that epoch.
RIXOS succeeded in identifying 94 per cent of 296 X-ray sources down to that ux limit over 15.77 deg 2 and all 22 sources over 4.44 deg 2 down to 8 10 ?14 erg cm ?2 s ?1 (Mason et al. 1999) . The optical and X-ray positions of the sources, as well as optical and X-ray spectral results and optical nding charts are available from:
http://www.mssl.ucl.ac.uk/www astro/rixos.html
The Active Galactic Nuclei (AGN) sample has also been made public through the \NASA Extragalactic Database".
With a total of 318 X-ray sources, the RIXOS sample is among the largest complete samples of identi ed ROSAT sources, comparable with the \Einstein Medium Sensitivity Survey" (EMSS, Stocke et al. 1991 ) and the ROSAT Bright Sample (Schwope et al 1999) in its area and scope. RIXOS provided a vital statistical baseline with which to compare the results of the deeper \pencil beam" surveys (e.g., Hasinger et al. 1998 , McHardy et al. 1998 , necessarily limited in their area coverage. About sixty per cent (187) of the identi ed sources in the complete sample are Active Galactic Nuclei (AGN), 16 further sources are Narrow Line X-ray Emitting Galaxies (NLXGs, comprising Seyfert 2 galaxies, LINERs, HII galaxies and intermediate types), 29 are clusters of galaxies, and 66 are galactic stars (of which 27 are late type M stars), 20 sources remained without a reliable optical identi cation.
The RIXOS project was awarded a year and a half of International Time at La Palma in the years 1993 and 1994. Optimal use was made of the four main telescopes available: we used the WHT mainly for faint-object spectroscopy, the INT for spectroscopy of brighter counterparts and wide eld imaging, the NOT for deep imaging of blank elds and the JKT for photometry of the brighter counterparts. Almost all the identi cations were achieved using the data obtained through the ITP observations programme, in which most partners collaborated actively. It is fair to say that an ambitious international programme with the wide scope of RIXOS would have been very di cult to carry out in any other way.
The analysis of the wealth of optical and X-ray data gathered in the course of the RIXOS project have produced results in a wide range of subjects in Astrophysics.
Active Galactic Nuclei
The X-ray luminosity function of AGN has been studied in Page et al. (1996) and Page et al. (1998a) , combining RIXOS, EMSS and deeper X-ray surveys. A pure luminosity evolution of the X-ray AGN is compatible with the available data over the interval 0:1 < z < 2, in the sense of higher redshift AGN being more X-ray luminous than local ones, although the best t is obtained if that increase in luminosity with redshift slows down or stops at about z = 1:4 ? 1:7.
The relations between the optical and X-ray properties of the RIXOS AGN, both in the continua and the optical emission lines, have been studied in Puchnarewicz et al. (1996) and Puchnarewicz et al. (1997) , nding that the optical-to-X-ray properties of the RIXOS AGN are compatible with all of them having essentially the same underlying spectrum (an = 1 power-law with an optical-to-X-ray \big bump" component) with varying amounts of intrinsic absorption by gas and dust. The scatter in the data can accommodate a wide range of temperatures (if the \bump" is thermal bremsstrahlung) and black hole masses (if it originates in an accretion disk with a surrounding hot corona). Carrera et al. (1998) have made the rst reliable study of the spatial clustering of X-ray selected AGN using the RIXOS sample in conjunction with the \Deep ROSAT Survey" (Boyle at al. 1994) . This study has shown that X-ray selected AGN have clustering properties similar to those of optically and infrared selected galaxies, and slightly di erent from optically selected AGN. Moreover, negative clustering evolution (in the sense of stronger clustering at higher redshift) is strongly ruled out, at least out to redshift z 1:5 ? 2.
X-ray spectra of faint sources and NLXGs Mittaz et al. (1999) have studied the soft X-ray spectral properties of the RIXOS sources using a new method specially tailored for faint sources. The AGN X-ray spectrum is well represented by a power-law with an energy index 1, as is the case for the NLXGs. Our method is able to show that stars are better tted by a thermal Raymond-Smith model, as expected. The spectra of clusters of galaxies are well represented by power-laws with = 0:5 between 0.1 and 2 keV, as expected if their spectra has a thermal bremsstrahlung shape with kT > 2 keV. Finally, we have shown for the rst time that the average hardening of X-ray sources towards fainter uxes is due to an increasing fraction of the fainter sources being harder, rather than an e ect over the whole population.
The evolution of the NLXGs in X-rays was the subject of Page et al. (1998b) . We have shown that the present samples of X-ray selected NLXGs are insu cient to allow determining their luminosity evolution with precision. Their evolution is compatible with that of X-ray selected AGN, the absence of any X-ray detected NLXG at z > 0:5 ruling out faster luminosity evolutions.
Clusters of galaxies
The cluster population of a complete subsample of RIXOS was studied by Castander et al. (1995) . We found a strong negative evolution of cluster X-ray luminosities (clusters were less luminous before than they are now). This result has been challenged by a number of recent X-ray cluster surveys (e.g. Rosati et al 1998) . Unfortunately, the X-ray source detection algorithm used in RIXOS was optimized for pointlike X-ray sources, and we probably missed high redshift faint low surface brightness clusters. However, our main conclusion that simple models for the formation of clusters are not adequate and additional physical ingredients are needed is widely accepted.
Active stars Wonnacott et al. (1999) discuss the X-ray properties of the RIXOS stars, nding that the magnetic eld strength keeps increasing as we go to later-type stars, apparently ruling out convection over the whole stellar volume in this type of stars, that would destroy the internal dynamo, and hence the magnetic eld. We also found that 60 per cent of the X-ray brighter stars in RIXOS are variable in short timescales (hours to days) but not on longer timescales (years).
